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(54) rU/lPOMEXAHMHECKAH flOPHMPYK)- 

mAW ro/iOBKA PAcaJMPEHMR roa>- 
PlIPOBAHHOrO n/1ACTblP51 6 OBCA/}HOt^ 
KO/IOHHE . 

(57) fMApoMexaHHMecKdn AOpHMpyioman rono- 
BKa A/)fl paciuMpeHdR ro4>pMpooaHHoro nna- 
CTUpA 8 o6caAHoA icono»fHe. J^opHMpyK)(Udn 
rofJOBKa coAepxcMT xoHyc-nyaHCOH c npoAO/ib- 
HbiMM npo4)M/ibHbiMii KaMaaKdMH. Kopnyc c ca- 
MoynAOTHfliotuei^Cfl TpyOMaroff AM3<|)pdrM0(i. 
CTyneH»4aTbiMM b nonepenuoM cc«ieHMM oicMa- 
MH H pasMetMeHHbiMii b hmx euABvixiibiMM ceK- 
TOpaMM. cTynGHMaTUMM B nonepesHOM 
ceMeHMM. 4 un. 



MaoCpereHMe othocmtcr k ycrpoj^CToaM 
AAR peMOHTa o6caAHux ko/iohh HetpTiiHbix, ra* 
aoBbix M APycMx cxeaxcMH c iienbio soccTaHOo- 
AeHMsi repMeTMMHOCTM M ynpoMHeHHfl creHKH 
jcoiiOHHM nyreM ycraHOBKM CTaAbHoro nAacru- 
pn M cou^HMA HanpAxceHHoA CMcreMU o6caA' 
HdA Tpy6d ' nAdCTupb, ' 

UcAb M3o5peTeHHA - yaeAMMeHMe a^Mftex* 

TMBHOCTM pa60TU rOAOBKM 33 CHCTyseAlfMeKMA 

paAMdAbHoro ycMAMA Ha cexropa m yaeAMMe- 
HMB cpoxa CAyxGu. 

Ha 4wr; 1 npeAcraaAeHa AopHMpytoman 
roAOBxa. npoAOAkHuA paapea. s rpaHcnopT- 
HOM noAoxeHHM; Ma 4>Mr. 2 - AOP^^Pyi^uia" 
roAOBxa. o6iamA bma. b pa6oseM noAOxceHim; 
Ha <t>Mr. 3 - TO xe, nonep^HbiA paapea npt< 
pacuiMpeHHM cexTopoB a Tpy6e c MMHMManb- 
Ho« ToniuMHOM creKKM.- Ha 4>Mr. 4 ~ to xe. 
nonepCMHui) paapea npH npHxaiMM nnacTupfl 
B Tpy6e c HaxcMMaAbHoA toaiumhoA CTeHXH. 

rHAPOMexaHHHecRan AOpMMpyioiuafl roAo- 
Bxa coctomt ii3 Kopnyca 1 g oxHaMti. sunoA- 



HCHHoro B BMAC ynopHux <|>AdHuea 2 m umahh- 
Apa-KAeTKM 3, aaxpenAeHHOA MexcAy 4>AaHi4a' 
MM. OxHa Kopnyca BunoAHCHu cryneHHdTfaiMM 
B nonepeMHOH ceneHHM. Ha nyciOTeAOfi 
CTBQAbHoA MacTM Kopoyca raAxoA 4 aarnHyru: 
KOHyc-nyaHCdH 5. ynopnue 4»AaHuiii 2 m um- 

AMHAp-KAeTXa 3. LlMAMHAP-KAeTKa.3 4>MxcMpy- 

ercfl xaxMM oOpaaoM. mto nAocKOCTM 

CMMMexpMM OKOH KOpnyCd M yCTaHOBAeHHUX B 

HvtxcTyneHMdTfalx b nonepeMHOM HanpaBAeHnn 

CCXTOpOB 6 COBMCtUeHbl C nAOCKOCTAHH CMM' 
MCTpHH npOAOAbHUX npO<t>MAbHbfX XaHaSOK 

KOHyca-nyaKcoHa 5. Ha cTBOAbHOH MacTM xop- 
nyca noA uhahhapom-kactkcm 3 m cexTopaHH 
0 pasHemena caMoynAOTHinou^ancp Tpydna- 
Tan AHa4»pdrMa 7. oaaMMOAeMCTByiomaA p 
6oAbiuHt4H cryneHAMH cexTOpoe 6. 

YcTpoviCTeo pa6oTaeT cneAyiotUMM o6pa- 
30M ( <l)Mr. 2). 

ripn cnycxe e o6caAHyio xonoMHy 8 hmx- 
HHi^ KOHeu ro4>pMpoBaMHoro nnacTupn 9 pac- 
noAOxeH Ha xoKyce-nyaHCOHe 5. npMneM 
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BOrMyTbieny»<M nnacT«pn eaeAeHw m ynvtpaiOT- 
e npoAonbMwe npo<i>MnbHue KaHaoKM icoMy- 
oyaMCOHa. nnacTwpb HaAer Ha luiaHrw 10 
M cro ncpxMMi* KOHCU 4>MicCMpyeTcn topuom 
CM/ioBux uwnMMAPOB AopHa MAM mApoMcxa- 

KMMeCKOrO RKOpfl. 

flpw co3AaMMM pa6oMero AaoneHMw ao- 
pMwpyiomaw ronOBKB axoA^T b nnacTMpt, pac- 
lUHpufl ero AO nnoTMoro KOHxaKTa c o6caAH0M 
TpyCoM. noA AaanemtcM caMoynnoTHiiiomMe- 
cfl KOMUw uM/iMMApwHecKOft A«a4>parMw 7 
nnoTHO npMJKMMaiofcJi k ctCHKaM rnyxoro yr- 
flyencHMfl A, coaAaaat* repMewMHocTb a pa6o- 
ne^ KaMepe npaKTUMCCKVi 6c3 paAwanbHoro 
pacuiMpeHMR. 

Uempa/ibHan MacTb AwatParww P^c 
ujwpqjicb. B03ACMCTeyeT na bwaom)kmvc cck- . 
TOpM 6, npwJKMMaR MX KMeAOKMMaM rinacTbipH 

(Ipn 3T0M ocTa/tbHaw nacTb pacujupwio- 
(UeAcn AMa4)parMW ynMpaeicw b HenoABvwK- 
Hyio BMyrpeHHioK) • noBepxHOCib 
HM/iMMApa-KneTKii; . • 

Pa6oMMe <|»yMKUMM nepCHeccMbi «a Oonee 
npoMHyio M AO/iroBCMMyio uwfliiHApwMCCicyK) 
MacTb AMa<|>p9rMbi. 

. UwiMHAPMMCcicaii AwatparMa, paciuMpn- 
acb» yfwpaeTCH MacTbio CBoeft OHCuiHCft no- 
>pxKOCTM B UM/iMHAP-KiiCTKy. B pe3ynbTaTe 
Ha 'AMa^parMe eosHMKaiOT npflMoyronbHwe 
BbicTynu MflM BnaAMHU (a aaBMcwHOcm orcjc- 

neHM BblABMXeHMM CeKTOpOB). COOTBCTCTByiO- 

(Utie*onopHot^ noaepxHOCTH ocKOBaMM« 
ica)icAaro cexTopa. BcflMMnna ouABMMeHMsi 
ccxTopa Kone6iieTC« b aaaMCMMocTM ot toniun- ' 
Hw CTCHKM oScaAHoft Tpy6u, HBnmm m/im ot- 
cyrcTBMfl nnacTbfpfl. 

Hai (t>Mr. 3 w 4 noKasaHU npeAC/ibMHC CJiy 
Maw BbiABM)»(eHMfl cexTOpOB noA Harpyaxoft: 
npvi pacuJMpeHi«iB.Tpy6e c MMHMMaiibHO*^ toa- 
miiHOA CTCHXM (<|)wr. 3) M B xpyGe c naxCMManbr 
HoA TomMMHOft CTCMXM c fwacTMpeM <(t)Mr. 4). 
YcTynw. xoTOpwe npw 3tom o6neraeT AMa4>- 
parna no nepMMexpy onopMOft noecpxHocTM 
ocHOBdHMR cexTopa. Me npeBuiuaiOT 3-3 ;5 mm. 
ripw crna)KeMHbix xpoMxax m MWHWManbHwx 
3a.3opax B oxMC Me3«Ay cexTopoM M KopnycoM 
. MCxniOMaeTcn npwHWMa 6ucTporo paapyuieHMii 



pesMHbi AMa4)parMbi: aaTCxaHiie m nocflCAyo- 
luee aameMiiemie. fXBw.e b cnyMae nopuaa am- 
a4)parMbi Ha ycrync (nocne A«MTC/ibi<ofl 
aKcnnyarauMM) b ro/ioexe yAaeicft Acrxo boc- 
5 CTaHOBWTb Heo6x0AMMoe AaBneHnc M aaacp- 
ujMTb ycTBHOBicy nnacTbipfl 6e3 aoapMrt h 
ocno)KHeHMM. npM nopwae AMa<t)parM« yrcMxa 

)KMAX0CT11 003M0)KHa TO/lbKO MCpCS 3a30pbl B 

OKHO MejXAY cexTopoM m xopnycoM. ripw xoao- 
10 BOfl nocBAxe cexxopa b oxMe cyMMapnaR n/i^- 
maAb aaaopoB hc npeBwiuaeT 20-40 mm . 
ymiTuaan GonbiuoA xo3tt><t>MuweMT conponiB- 
flCHMP ysxoro mencBMAHoro 3a3opa h nepe- 
KpuTMn ocHOBHOji cro sacTM pe3HH0(^ 
15 Awa^parMw. Meo6xoAMMoe AaB/iCMwe mokct 
. 6biTb nento BOCcraHOa/iCHO HMHaMMTenbMWM 
noBbiuieHMeM npowaaoAMTcnbHOCni MacocKO- 
roarperaia.- 

CyMMapHOQ paAMBAbHoe ycMnwe, pasBM- 
20 aacMoe ronoaxoft. nepeAaeicn hc na 12, a na 
6 BUABMJKHbix cexTopoB. CfleAOBaTciibHO. npM 
3T0M )Ke paSoMCM AaeneHMM ycwnwc paAwanb- 
Horo 803AeftCT8Mji cexTopa na hcaoxmm ro*- 
pbt Boapacxaex b Aoa paaa, mxo rapaHXMpyex 
25 no/iHoe npMJxanie n/iacTupu. . 



a>opMyiiaM3o6peTeHMn 

rMAPOMexaHMMCcxaR AopMwpyioiMaR rono- 
30 Bxa AAA pacujwpeHM« ro4)pMpoBaHHoro HAa- 
cxbipn, B o6caAMOft xoaohhc, BxniOMaK)maB 
xoHyc-hyaHCOH c npoAOAbHUMw npo4>iiAbHU- 
MM xanaBxaMM, xopnyc c paaMemeHMWMM b 
. HCM CBMoynnoTHBiocucftcii xpyGMaxoft A«a<t>- 
35 pamoA m BbiA8M)XHbiMii cexropaMM. cryncMMa- 

TUMM 8 -CeHeHMM. yCXaHOBAeHHWMU C 

• eoaM03KHOCTbK> BaaniMOAeACTBMJi .6oAbUieft 
cryneHbK) c AMa4>parMoA. o T A M M a 10 lu a fl c A 

■ TCM, MXO, c ueiibK) yaenKMeHiwi 9<J)<|»cxtmbhoctm 
40 paGoTbi roAOBXH aa cmct yeeAMHeHMA paAMdAb- 
Horo ycMAMfl Ha ccxxopa m yocAMMCHMP cpoxa 
CAyxcGu. BUABM3KHue cexTopa aunonHeHbi 

• ciyneHsaTWMM a nonepcHHOMceMeMMM, a xop- 
nyc MMCCx cryneHsaTwc a noncpeMHOM ccmc- 

45 HUM oxHB noA BWA0W3«HMe cexTOpa. npMMCM 
nAOCxocxM cMMMexpMM OKOM xopnycd M npo- 
AOAbHUx npo<S>iiAbHux xanaBOK xonyca-nyaH- 
cona co8»4etueHU. 
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Bnhfnw* cttctency of ttw head for eicpandliig the cotrug&ted patch 
U due to the Inereaeed thrust on the cector*. uid Ita longer service 
life. tiM extendable eecton are of stepped design matched by the 
Bteps of the houalnr. The iyrametry planes of the porU In the housing 
and of the lontttudlnal proflled grooves of the cone-punch are 
aligned. 

Hie Ivdxwiedianleal head U lowered m the easing string (8) 
•o that the lower end of the comigaled patch (•> U on the cone-punch 
(B) and the concave part of the patch engages the longltudlnaj 
pxtrfUed gieoves of the punch. The patch Is held on the rod (10) and 
tts upper end la then fixed by the actai&Ung cyUnders of the mandreL 
pressure fbroes the cytlndileal dlaphragin (T) to bear on the 
*1 of the bUBd recess ensuring hennetlctty of the wortdng spaee. 
USB/ ADVAHTAOB • Repair of casing stilngs of oU. gms and 
vfher t>oreholes by Installing a steel patcti. Enhanced effecUreness 
of the head Is due to Increased radial stress on tiie sectors. 
BuL»/7.7.92. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydroraechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein, 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, die self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, . creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between* a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater dian 20-40 mm^. Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to acconunodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Fig. 1 



Fig. 2 
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Fig, 3 



[see Russian original for figure] 
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